Background: Patient navigation is a promising intervention to ameliorate cancer health disparities. This study objective was to measure patient navigation effects on cancer-specific quality of life (QOL) among patients with newly diagnosed cancer.
Introduction
In the United States, poor and minority patients have poorer cancer survival than majority populations. This multifactorial phenomenon is likely due to a lack of access to timely and high-quality medical care, communication barriers, and lack of social support, and other resources (1) . Pioneered in the 1990's in Harlem by cancer surgeon Harold P. Freeman, patient navigation is an intervention to provide support to disadvantaged cancer screening and diagnosed cancer patients, to address barriers to and delays in care (2, 3) . In an effort to rigorously test the effects of patient navigation on cancer health disparities, the National Cancer Institute and the American Cancer Society sponsored a nationwide group of trials to test the effectiveness of patient navigation, including effects on timeliness of care, patient satisfaction, and disease-specific quality of life (4) .
Patients with cancer experience decreased quality of life (QOL) during and after treatment, and multiple studies of cancer survivors and of noncancer populations have shown that low socioeconomic status is associated with poorer quality of life, including domains of psychologic functioning, social functioning, and physical functioning (5) (6) (7) (8) . Therefore, QOL is important to consider among cancer patients' outcomes, including of patient navigation interventions. There is a theoretical basis for the hypothesis that patient navigation might improve QOL in patients with cancer, in addition to their timeliness of care (9) . Numerous studies have shown that increased social support improves QOL in patients with cancer, mainly in the setting of cancer support groups (10) (11) (12) (13) . Because a primary focus of the patient navigation role is providing social support, similar QOL effects might be seen to support groups. There are also some nonrandomized data suggesting that patient navigation may be associated with improved QOL (14) . These studies support the hypothesis that patient navigation might improve' QOL in patients with cancer and/or decrease disparities in QOL.
In this context, the current randomized controlled trial tests the effect of an intensive patient navigation intervention on disease-specific QOL, among newly diagnosed patients with breast and colorectal cancer.
Materials and Methods

Research setting
This randomized trial was part of the National Cancer Institute-sponsored Patient Navigation Research Program (15) . It focused on the impact of patient navigation on patients with newly diagnosed breast and colorectal cancer; details of the study protocol have been previously described. (16) The trial was approved by the Institutional Review Board of the University of Rochester (Rochester, NY), and informed consent was provided by each participating patient. Patients were recruited from 13 oncology and primary care practices serving disadvantaged patients in Rochester, New York and the surrounding suburbs. Most patients were referred by 3 large hospital-based oncology practices.
Patient eligibility was defined as adult patients with definitively diagnosed breast cancer or colorectal cancer treated at a participating practice. Patients were excluded if they were institutionalized, had dementia, or had prior cancer (except for nonmelanoma skin cancer). During the study, 928 patients were referred for possible enrollment; 337 declined to participate, 145 were ineligible, and 122 were unable to be contacted. The remaining 324 were enrolled in the study, of which 319 were diagnosed cancer patients who were administered the FACT quality of life questionnaire (the remaining patients were patients with a positive cancer screening test but not diagnosed cancer; these were excluded from the current analysis because the FACT instruments are not relevant to these patients).
Intervention
Before randomization, participating patients completed research-assistant-administered questionnaires, and chart reviews were also conducted to abstract disease and treatment information. Race-ethnicity classifications were obtained directly from patients. After the initial interview, eligible patients were randomized to intervention or usual care by a study statistician using computer-generated numbers. Randomization was stratified by the site of enrollment, in blocks of 4 patients. Assignments were placed in sealed envelopes and opened by the research assistant following confirmation of eligibility.
Patient navigation (including multiple in-person and telephone interactions) was provided by trained, nonmedical personnel housed in the research offices of the Department of Family Medicine, University of Rochester. An intensive training process completed by navigators and their supervision and evaluation has been previously described (16) . The navigators interacted with patients via in-person and telephone meetings, and used a semi-structured interview procedure to determine barriers that each cancer patient may be facing. Barriers had standardized definitions, and included financial, social, logistical, language, medical and mental health comorbidities, attitudes such as fear and mistrust, and communication barriers. These were addressed by the patient navigators in various ways, including appointment scheduling, reminders, arranging transportation, accompanying patients to appointments when requested, and helping patients to make list of questions and take notes to improve communication.
Outcomes
The objective of the present study was assessment of the cancer-specific quality of life (QOL), which was the prespecified secondary outcome for this randomized, controlled trial. The validated Functional Assessment of Cancer Treatment (FACT-G) general instrument, as well as breast-and colorectal cancer-specific modules (FACT-B and FACT-C, respectively), were self-administered at baseline and at 3, 6, 9, and 12 months (17). For Spanishspeaking patients, the FACT was administered in a (translated and back-translated) Spanish version. These scales yield a total score and 5 subscale scores: Physical WellBeing, Social/Family Well-Being, Emotional Well-Being, Functional Well-Being, and Additional Concerns (cancer type-specific questions). There are 36 questions, scored on a 5-point Likert scale (0 ¼ not at all, 4 ¼ very much). The FACT scales have been rigorously validated and used in numerous cancer trials and studies (9, (17) (18) (19) (20) (21) . Text of questions is included in Tables 3 and 4 .
Statistical analysis
Patient baseline characteristics were compared between randomized groups to assess whether the groups were balanced on key characteristics after randomization, using c-square tests and Fisher exact tests as appropriate. The numerical data of the FACT instruments were compared with t tests. The primary analysis involved comparing the change in QOL scores from baseline to 3 months between randomized groups, with and without stratification by cancer type (breast vs. colorectal cancer). This was calculated by subtracting the FACT (total and subscale) scores at baseline from the scores at 3 months. The potential benefits of patient navigation would be expected to be seen most prominently during this time frame because newly diagnosed patients would be expected to have greatest difficulty "navigating" the complex cancer treatment system. Over time, patients would be expected to develop more familiarity with the system and require less logistical assistance. However, because cancer patients' QOL scores fluctuate with treatment and over time, additional analyses were conducted to compare QOL scores between randomized groups at the later time points, as well (22) . The scores on subscales were also compared between groups at the various time points, and 
Results
Three hundred nineteen patients with newly diagnosed cancer were enrolled in the study, 270 with breast cancer and 49 with colorectal cancer. Of these, 165 were randomized to patient navigation and 154 to the control group; 299 patients answered the FACT questionnaire at both baseline and 3 months. Characteristics of the patients are shown in Table 1 . The median age was 57 years and 32.5% were from minority race/ethnicity groups. The 2 groups were generally well matched; however, they differed marginally on home ownership status (more renting and less home ownership among patients randomized to navigation, P ¼ 0.05) and race (P ¼ 0.05), with more minority patients in the navigated group.
The primary analysis compared the change in QOL scores (total and subscale) from baseline to 3 months (Table 2) , for all patients and for patients with breast and colorectal cancer separately. These results show no statistically significant differences, although the Emotional Well-Being subscale scores were marginally significant, with the trend favoring the navigation group (P ¼ 0.05).
Unadjusted FACT total and subscale scores at the 3, 6, 9, and 12 month time points were compared between randomized navigation versus control groups (3-month timepoint shown in Tables 3 and 4 ). There was no significant difference in scores between groups at any time points. Analysis of the time trends of FACT total and subscale scores also did not show any significant differences, for total score or subscale scores.
Finally, analyses were conducted to test for interactions between patient factors and QOL scores based on greater hypothesized benefit for more socially disadvantaged patients. The a priori analysis plan was to test the following factors for interactions: race/ethnicity, income, insurance, and language. These analyses revealed significant interactions between QOL scores over time and the baseline patient factors of gender and housing status. Because of these interactions and the possibility that the navigated patients represented a more disadvantaged group (Table  1) , we then conducted a multivariable model to test the association between patient navigation and overall QOL scores, adjusting for age, gender, race/ethnicity, income and housing status. This analysis also failed to show improved QOL score associated with patient navigation over time.
Discussion
This study revealed that patient navigation did not affect disease-specific QOL scores among patients with cancer undergoing primary treatment. There was no difference in the overall score or among subscales potentially more sensitive to patient navigation, such as social or emotional well-being (although the association between patient navigation and emotional well-being was marginally statistically significant). These results are particularly striking, given that this study used an intensive intervention that included multiple in-person plus telephone supports. Furthermore, QOL was measured using wellvalidated instruments with demonstrated sensitivity to change (18, 21) .
Multiple studies have documented that a cancer diagnosis-and cancer treatment-have negative effects on the QOL (20, 23, 24) . For patients with breast and colorectal cancer, effects on physical, emotional, and functional QOL are seen both during active treatment, and in some cases during survivorship (20) . At the outset of this trial of patient navigation, to address cancer disparities, we hypothesized that particular aspects of QOL would be modifiable with patient navigation. For example, the physical effects of pain and nausea during treatment might be better controlled if the navigator helped patients to communicate these concerns more effectively to providers; or worry and uncertainty might be reduced through social support and improved culturally sensitive information. In our study, QOL was relatively stable over time in both the navigated and control groups, but failed to show differences between these groups.
Why was patient navigation not associated with overall improved QOL? There are both study-specific and theoretical explanations for the failure of this study to support our hypothesis. First, this study targeted cancer centers and other practices that serve socioeconomically disadvantaged patients with cancer, but these centers also serve higher-income patients with cancer. As such, participating patients included both patients of lower and higher participants, some of whom may not benefit from the help of a patient navigator. However, we observed no interaction between patient navigation and disadvantage. Second, the majority of participants were recruited from two multidisciplinary cancer centers, in which the problem of cancer health disparities has become recognized. Patients in these centers have had increasing access to help from social workers and volunteer cancer survivors, who may have contaminated the study by providing similar supports to patients in the control group. Also, the majority of study patients were patients with breast cancer, who have been shown in prior studies to use support group services more frequently than other cancer patients (25) . As such, our findings might not be generalizable to other cancers in which the social support offered by navigation might make a greater difference (because it is otherwise lacking). Another possible source of contamination was our research assistants, who administered questionnaires to both control and patient navigation-randomized patients quarterly. While they were trained to limit their interactions to collection of survey data, their inherently empathetic and engaging personalities may have been an unintended source of social support for participants, some of whom reported these interactions as supportive.
In addition to these study-specific reasons, patient navigation may have difficulty achieving an improvement in QOL due to a threshold effect of social support on distress. Mallinckrodt and colleagues published a study in which social support had an effect on patients with breast cancer' distress only among the lowest quartile of social support, supporting a threshold effect (26) . In support of this hypothesis, we observed an impact on emotional well-being that was marginally significant. Also, QOL in the active phase of cancer treatment may simply be dominated by the relatively immutable (to a navigator or other support person) factors of treatment side effects and the variable process of learning to live with a cancer diagnosis. Finally, it is reasonable to speculate that cancer care providers have become increasingly aware of the importance of patient-centered outcomes over time, and that their care is in general more supportive of patients' quality of life.
The implications of this study for cancer quality improvement and disparities reduction are that patient navigation may not have an appreciable effect on QOL, at least in treatment settings similar to the setting of this study. QOL may be improved via providers' effective symptom management, use of minimally invasive therapies when possible, and fitness programs (27) , but perhaps not via patient navigation programs (at least for Table 2 . FACT quality of life scores: difference between baseline and 3-month time points patients with breast cancer). The big picture is that while certain cancer treatments such as surgery, chemotherapy, and hormonal therapy have negative effects on QOL, particularly in the short-term, the most significant factor in long-term quality of life for most patients with cancer is freedom from recurrence (28). As such, the thoughtful counsel of cancer providers in balancing long-and shortterm QOL remains of greatest importance. While this randomized trial has several methodological strengths compared with prior studies, it has the limitations of being a single-center study that may not be generalizable to other cancer treatment settings or cancer types. Also, the inclusion of patients of higher socioeconomic status may have limited the ability of this study to show an effect of patient navigation on outcomes although we did not observe effects for more disadvantaged participants
In conclusion, an intensive patient navigation intervention had no effect on disease-specific QOL, among patients with breast and colorectal cancer undergoing primary cancer treatment. These results may reflect this trial's patient selection, the baseline care in this research setting, or simply that the QOL during cancer treatment is insensitive to social and instrumental support interventions. Future studies will focus on other possible effects of patient navigation for patients undergoing cancer treatment and confirm the potential effect on patient emotional well-being.
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